Activation of sirtuin 1 by catalpol-induced down-regulation of microRNA-132 attenuates endoplasmic reticulum stress in colitis.
Defective expression of NAD-dependent protein deacetylase sirtuin 1 (SIRT1) triggers endoplasmic reticulum (ER) stress and epithelial cell apoptosis in inflammatory bowel disease. MicroRNA-132 (miR-132) has been shown to regulate inflammatory processes through down-regulating SIRT1. Catalpol is a potential antioxidant and anti-apoptotic agent in inflammatory disease. This study aimed to investigate the signaling mechanisms underlying catalpol-induced SIRT1 activation and inhibition of ER stress in a rat colitis model. Colitis was established by intracolonic administration of 2, 4, 6-trinitrobenzene sulfonic acid. miR-132 expression was measured by quantitative real-time polymerase chain reaction and in situ hybridization, and the regulation of SIRT1 by miR-132 was examined by dual luciferase reporter assay. Protein expression related to ER stress and apoptosis was measured by western blotting. The ER stress marker proteins ATF6, CHOP, and caspase12, and acetylation of heat-shock factor-1 were increased in colitis and these increases were significantly reversed by catalpol, while the colitis-induced reduction in GRP78 was also reversed by catalpol. The inhibition of ER stress by catalpol was significantly inhibited by small interfering RNA targeting SIRT1 or miR-132. Moreover, other colitis symptoms including infiltration of inflammatory cells, cytokine profiles, oxidative responses, and epithelial cell apoptosis were also significantly decreased by catalpol. Mechanistically, the defective expression of SIRT1 in colitis was significantly counteracted by catalpol, while miR-132, which is a negative targeting regulator of SIRT1, was confirmed as the potential target of catalpol. These results support a link between ER stress and the miR-132/SIRT1/heat-shock factor-1 signaling pathway, and the modulation of this pathway by catalpol in colitis.